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∆F=2 box

∆F=1 
4-quark box

gluon
penguin

Z0

penguin

H0

penguin

γ
penguin

Bd→  πK, Bd→  ηK,  
ACP(Bd→  φK), ...

Bd→  Xsγ, Bd→  πK,
ACP(Bd→  φK), ...

b→  s  (~λ2) b→  d  (~λ3)   s→  d  (~λ5)

∆Md   ACP(Bs→  ψ K)    ∆Ms   ACP(Bs→  ψ φ)         ∆MK   εK        

Bd→  ππ,  Bd→  ρπ, 
ACP(Bd→  ππ), ...

Bd→  Xdγ, Bd→  ππ,
ACP(Bd→  ππ), ...

Bd→  Xsl+l-, Bd→  Xsγ
Bd→  πK, Bs→  KK, ...

Bd→  Xdl+l-, Bd→  Xdγ
Bd→  ππ, Bs→  πK, ...

ε′ /ε,  
ACP(K→  3π), ...

KL→  π0l+l-, 
ε′ /ε,  ...

KL→  π0l+l-,
ε′ /ε,  ...

KL→  π0l+l-,  KL→  π0νν
K+→  π+νν,  ε′ /ε,  ...

KL,S→  µ+µ-

Bd→  Xsl+l-, Bs→  µ+µ-

Bd→  πK, Bs→  KK, ...
Bd→  Xdl+l-, Bd→  µ+µ-

Bd→  πK, Bs→  KK, ...

Bd→  µ+µ-Bs→  µ+µ-

decreasing       SM       contrib.

decrea-
sing

SM
 

contrib.

Th. error  < 10% 

   =  exp. error < 10% =  exp. error ~ 30-50% ~

~
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Remind: E949-2002 beam conditions were not optimized

• a faiulre of the AGS power supply

• reduced operating voltage of one of the DC separators

• 12 weeks

The conditions will be improved in the next run.

E787 E949-’02 E949 optimized

AGS energy GeV 24 22 24

beam spill sec 2.2 2.2 4.1

cycle sec 4.2 5.4 6.4

duty factor % 52 41 64

K+/π+ 4 3 4

NK in the spill 1.8 2.5 5.0

NK MHz 0.8 1.2 1.2

rates in the detector M ×2 ×2 or less

beam time weeks 12 ≥60

17
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KOPIO Beam and Constraints
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Parameter Minimal Expected
Requirement Performance

Eγ resolution 3.5%/
√

E 2.7%/
√

E
θγ resolution (250MeV) (25 − 30) mr 23 mr

tγ resolution 100ps/
√

E 50ps/
√

E
xγ, yγ resolution(250MeV) 10mm < 1mm
µ-bunch width 300ps 200ps
γ-veto inefficiency εE787 0.3εE787

Shashlyk calorimeter

2 X0 Preradiator

Beam " veto

√

Scintillator

Paper + lead
+ paper

PM tube

50   m steel
tapes
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Simulation: Combined Energy Resolution

3%

( )E GeV
σ "
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